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<170> PatentIn Ver. 2.1 

<210> 1 
<211> 2055 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (201) . . (1853) 

<223> citA-Gen 

<400> 1 

tttctgtgtt tctcgaaact ttgagatccc gagtgttctg tgttgcttgt gggagtataa 60 

ggtggcgcgt gtcacgcaca gaagtgtttg gtgcattgcc tgaggtagtg cgcaaaataa 120 

gacttttgtg cattatgatc agaattgttg gcctgggact tcgcttcacg ctctgctgat 180 

aatcgccccc gggggtagac atg tct gtt ggt gga tec gac tgg aaa aac ttc 233 

Met Ser Val Gly Gly Ser Asp Tr^ Lys Asn P^e 

?3 15 'II 1% III S S S S2 fl i^. ir. 

2 0 

?a? s ?s s - - - - m ii: 
^.1 z X '.^ ?s - in s s IS 

55 



329 



377 



tec ate gga cgt teg gtg gca tec aae ccg cag ate cqc aaa a^^ 
Ser lie Gly Arg Ser Val Ala Ser Asn Pro Gl^ .Te Sg ill vTl 



65 70 75 



gcg ctt gat act caa aca gga gea aae cea teg gee gaa gaa tta cee 
Ala Leu ASP Thr Gin Thr Gly Ala Asn Pro Ser Ila Tlu Tin leu 111 
80 85 90 

s m z ne ti: m s III III - - s| - - 
s I- ^ f.i - s s IS s!j ^L' z ni tsi i°J s 

cea gat gag gaa cgt ctg ggg gag cag gtg age act age ttt qaa act 
Pro ASP Glu Glu Arg Leu Gly Glu Gin Va! Ser Thr sSr P^e llu III 
125 3^35 

gee atg egg ggt gaa gaa ace atg gcg tgg gag act ggg ace etc aat 
Ala Met Arg Gly Glu Glu Thr Met Ala Tr^ Olu Thr cfy ?hr Leu Ty 

145 150 155 

gcg tec gcg cga gca aaa gtg cet ate ttt gcg ccg gat tct aat att 
Ala ser Ala Arg Ala Lys Val Pro He Phe 111 Pr? Isp Se^ Ser ?al 
160 165 



170 



S^o f ? ^^"^ ^3*^ 9" "t gag cga gac agt gtg tat tec 

Pro val Gly Glu Val Ser Val Gly Phe Glu Arg Lp Ser vl Jjr Ser 
175 180 185 



220 225 230 

?s til ill zi m "I z SI m s si S 

245 250 



425 



473 



521 



569 



617 



665 



713 



761 



809 



cgc ctg ccc atg ttc etc gcc qcc ctt act rtt i-r^^ 
Ar, .au „et Ph, Ix, Ii, ,11 III J« III III 

200 

tit ir. m ?a? SI III m s^? s in z 
s ?af ?s= s 15 s^ gs SI ii: ?2 is r,i is 



953 



s til J- m s I?? ?2 s:^ I- 1'^ 5s lit s 

260 265 

^^9 agt ggc agg acg ttg aaa gaa eta ggg ctt 1049 
He Gly Ala Gly Pro Met Ser Gly Arg Thr Leu Lys Slu Leu Ify Leu 



gac ctg ggt ctt gat ggc gtt gta ttg cat ggt cag cat ccq qaa acc 
ASP Leu Gly Leu Asp Gly Val Val Leu His Ify Gin hJs Pro Tlu ?hr 
285 290 295 

?a^ lit hT= T"" ^^"^ '^^'^ ^^"^ ttc cac ccc gtg cgc 

val Ala HIS Asn Gly Arg He Leu Tyr Leu Asp Phe His Pro ?a? Irg 

305 

r?^ 59*= 9ta acc ate cgc gat cgt acc 

Arg Gly Asp Gin Asp Leu Gly Tyr Val Val Thr He Arg Lp Sg ?hr 
320 325 



lip Til Til flu IT f ' -tg acc 

Asp He He Glu Leu Ser Glu Arg Leu Asp Ser Val Arg Thr Met Thr 

335 340 



400 405 



ser He Ser 111 HI f^^ f.^ ^" "^t ctg cgc ate aac tct gac 

ser He Ser Ala Ser Glu Lys Gly Val Ser Leu Arg He Asn Ser Asp 
415 420 425 



1097 



1145 



1193 



1241 



cac gca etc cgc gcc cag cgc cac gag ttt gee aac cqc ate cac arr- i^bq 
H.S Ala Leu Arg Ala Gin Arg His Glu Phe Ila Asn A?g H^ nil ?hr 

355 360 

111 ?hJ t""" t^" ^^"^ 9ce ggc cgc gte cac gac gcg gca gag ttt 

Ala Thr Gly Leu He Asp Ala Gly Arg Val His Asp All Ila Ilu Phe 
365 370 

eta ggc gat ata tec cgc aac ggg gga cag tea cat cea ttg ate qaa 
Leu Gly Asp He Ser Arg Asn Gly Gly Gin Ser His Pro Leu Tie Ify 

385 390 395 

tea gcg cac etc aat gaa gca ttt ttq aqc tea ttt tt^ =^4- 
ser Ala His Leu Asn Glu Ila Phe Leu Ser s^r Phe 111 sK ?hr S 



1337 



1385 



1433 



1481 



1529 



1577 



?s ti: iii TA - s s IK s ?s tr. 

435 

§ til I- tr. s s IS 111 s HI - 

^ 450 455 

SI ill '^l ?g S - - 1- - - 1- 

465 470 

r.i III s s m til m r.i m m z 

4 8 0 zi Q c 

485 490 

ti III ill ?s s SI til m z s I" s tti I- 

500 505 



acc cac ggg cat ggc att ggt eta aaa ctg tgc egg get ttci act sn^ i-t-^q 
Thr H.3 Gly His Gly He Gly Leu Lys Le2 Cys a?I 111 Hi S " 

515 ^ 

s ^ z m z f.t ^1 til s s m i". I" z m 
III ti iii iiy til z -i m f.t IS 

545 

aacacttaaa gttttagtaa ttgatgatga tttccgcgtc gccggcattc acgcctceat 1923 
egttgatgeg tcecetggat ttteggtggt eggtaecgeg cgtaecetcg cagaggcaaa 1983 
aaccetgate geeaeatttt ecccggatet cctaettgtt gatgtctaec tcecegacgg 2043 
cgatggcatt ga 

2055 

<210> 2 
<211> 551 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 2 

Met Ser Val Gly Gly Ser Asp Trp Lys Asn Phe Lys Glu Val Asp He 
^ 10 15 

He Arg Phe Ala Thr Arg He Leu Val He Gin Val Ala Thr Val Ala 
2° 25 30 

Leu val Val Ala He Cys Thr Gly He Phe Ala Val Leu Met Met Asp 
35 40 45 



Gin Met Lys Thr Glu Ala Glu His Thr Ala Leu Ser He Gly Arg Ser 
^° 55 SO 

val Ala ser Asn Pro Gin He Arg Glu Glu Val Ala Leu Asp Thr Gin 



70 75 



80 



Thr Gly Ala Asn Pro Ser Ala Glu Glu Leu Ala Asp Gly Asp He Gin 
85 90 



95 



Ala val Ala Gin Ala Ala Asn Glu Arg Thr Gly Ala Leu Phe Val Val 
100 105 

He Thr ASP Gly Leu Gly He Arg Leu Ser His Pro Asp Glu Glu Arg 
115 120 125 

Leu Gly Glu Gin Val Ser Thr Ser Phe Glu Ala Ala Met Arg Gly Glu 

135 140 

Glu Thr Met Ala Trp Glu Thr Gly Thr Leu Gly Ala Ser Ala Arg Ala 



150 155 



160 



Lys Val Pro He Phe Ala Pro Asp Ser Ser Val Pro Val Gly Glu Val 



165 



175 



Ser val Gly Phe Glu Arg Asp Ser Val Tyr Ser Arg Leu Pro Met Phe 
180 185 190 



Leu Ala Ala Leu Ala Leu lie Ser Val Leu Gly He Leu He Gly Val 
195 200 205 

Gly val Ala Met Gly Met Arg Arg Arg Trp Glu Arg Val Thr Leu Gly 
z±v 215 ^ 



220 



Leu Gin Pro Glu Glu Leu Val Thr Leu Val Gin Asn Gin Thr Ala Val 
" 235 240 

He Asp Gly He Asp Glu Gly Val Leu Ala Leu Ser Pro Asn Gly Thr 
245 250 255 

He Gly val His Asn Glu Gin Ala Gin Ser Met He Gly Ala Gly Pro 
260 265 270 

Met Ser Gly Arg Thr Leu Lys Glu Leu Gly Leu Asp Leu Gly Leu Asp 

280 285 

Gly val val Leu His Gly Gin His Pro Glu Thr Val Ala His Asn Gly 

300 

Arg He Leu Tyr Leu Asp Phe His Pro Val Arg Arg Gly Asp Gin Asp 

310 315 

Leu Gly Tyr Val Val Thr He Arg Asp Arg Thr Asp He He Glu Leu 
325 

Ser Glu Arg Leu Asp Ser Val Arg Thr Met Thr His Ala Leu Arg Ala 

Gin Arg His Glu Phe Ala Asn Arg He His Thr Ala Thr Gly Leu He 
355 360 3S5 

Asp Ala Gly Arg Val His Asp Ala Ala Glu Phe Leu Gly Asp He Ser 

^"^5 380 

Arg Asn Gly Gly Gin Ser His Pro Leu He Gly Ser Ala His Leu Asn 

390 395 400 

Glu Ala Phe Leu Ser Ser Phe Leu Ser Thr Ala Ser He Ser Ala Ser 
405 410 

Glu Lys Gly Val Ser Leu Arg He Asn Ser Asp Thr Leu He Leu Gly 
420 425 430 

Thr val Lys Asp Pro Glu Asp Val Ala Thr He Leu Gly Asn Leu He 

440 

Asn Asn Ala He Asp Ala Ala Val Ala Gly Glu Ala Pro Arg Trp He 



460 



Glu Leu Thr Leu 
465 

Asp Ser Gly Pro 

Thr Gin lie Gly 
500 

He Gly Leu Lys 
515 

Val Trp Val He 
530 

Lys Leu Pro Gly 
545 




Met Asp Asp Ala 
470 

Gly He Pro Glu 
485 

Asp Ser Glu Asp 



Leu Cys Arg Ala 
520 

Asp Arg Gly Thr 
535 

Val Met Glu 
550 



6 

Asp Thr Leu Val 
475 

Gly Val Asp Val 
490 

Asn Glu Arg Thr 
505 

Leu Ala Arg Ser 



Glu Asp Gly Ala 
540 




He Ser Val Ala 
480 

Phe Ala Thr Ala 
495 

His Gly His Gly 
510 

His Gly Gly Asp 
525 

Val Phe Gly Val 



<210> 3 
<211> 481 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<223> citAint 



<400> 3 

ttccagtcgg tgaggtcagt gttgggtttg 
tgttcctcgc cgcccttgct cttatttctg 
ccatgggcat gcgacgccgt tgggaacgcg 
tgacccttgt gcaaaatcag actgcagtca 
tgagcccaaa cggaacaatt ggggtgcata 
gtcctatgag tggcaggacg ttgaaagaac 
tattgcatgg tcagcatccg gaaaccgttg 
tccaccccgt gcgccgtggg gatcaagatt 



agcgagacag tgtgtattcc cgcctgccca 60 
tgttgggaat ccttatcggc gtgggtgtag 12 0 
tgaccttggg tttgcagccg gaggagctag 180 
tcgatggcat tgatgagggc gtgctggcgc 240 
atgagcaggc gcaatccatg attggtgcag 3 00 
tagggcttga cctgggtctt gatggcgttg 360 
cccataacgg caggatcctc tatctggatt 420 
taggctacgt ggtaaccatc cgcgatcgta 480 

481 



<210> 4 
<211> 20 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<223> Primer citA-intl 
<400> 4 

ttccagtcgg tgaggtcagt 



<210> 5 
<211> 20 
<212> DNA 

<213> Corynebacterium glutamicum 




<220> 

<223> Primer citA-int2 
<400> 5 

gtacgatcgc ggatggttac 



